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(57) ABSTRACT 
In an elevator system floors each include: a hall registration 
device that places a plurality of car calls for moving a car to 
destination floors different from one another; and a display 
device that displays the car that has been assigned the plural 
ity of car calls. A limit value setting mechanism sets, for each 
of the plurality of floors separately, a limit value for limiting 
a count of the plurality of car calls that can be assigned to the 
same car. A count-up mechanism obtains, when a new car call 
is made, a call count of each car by a given method, based on 
information about the plurality of car calls that have been 
assigned to the car. A candidate car selector compares the 
limit value set to a floor where the new car call is made and the 
call count of the each car, to thereby select, as a candidate car, 
the car to which the new car call can be assigned from among 
the cars. 

Spivak, 

9 Claims, 3 Drawing Sheets 
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GROUP MANAGEMENT CONTROLLER OF 
ELEVATOR INCLUDING LIMIT VALUE 

SETTING MEANS FOR SETTING A LIMIT 
VALUE FOR LIMITING A COUNT OF CAR 

CALLS 

TECHNICAL FIELD 

The present invention relates to an elevator group Supervi 
sory control system which Supervises a plurality of elevator 
units as a group. 

BACKGROUND ART 

There have been conventionally proposed elevators with a 
hall car destination registration device installed on a main 
floor where passengers crowd in order to improve the trans 
portation efficiency at the time of heavy traffic. The hall car 
destination registration device is operated on the main floor to 
register car calls with respect to a plurality of cars. In this type 
of conventional elevator, Zones different from one another are 
determined in advance to be associated with respective cars. 
Each Zone contains a plurality of floors. When a car call is 
made, a car associated with a Zone that contains the destina 
tion floor is assigned the call. In the case where the destination 
floor is contained in none of the Zones, a Zone in the vicinity 
of the destination floor is expanded to make a car respond to 
the call (see Patent Document 1). 

DISCLOSURE OF THE INVENTION 

Problem to be Solved by the Invention 

However, because each car is associated with a separate 
Zone, if car calls are concentrated in a specific Zone, the 
transportation amount fluctuates from one carto another. This 
lowers the overall transportation efficiency of the elevator, 
which is the opposite effect to the intended. 

The present invention has been made to solve the problem 
described above, and an object of the present invention is 
therefore to obtain an elevator group Supervisory control sys 
tem that can improve the transportation efficiency of each car. 

Means for Solving the Problem 

An elevator group Supervisory control system according to 
the present invention is an elevator group Supervisory control 
system that group-Supervises a plurality of elevator units each 
having a car that can stop at a plurality of floors, the plurality 
of floors each being provided with: a hall registration device 
that places a plurality of car calls for moving the car to 
destination floors different from one another; and a display 
device that displays the car that has been assigned the plural 
ity of car calls, the elevator group Supervisory control system 
including: limit value setting means for setting, for each of the 
plurality of floors separately, a limit value for limiting a count 
of the plurality of car calls that can be assigned to the same 
car; count-up means for obtaining, when a new car call is 
made, a call count of the each car by a given method, based on 
information about the plurality of car calls that have been 
assigned to the car; and candidate car selecting means for 
comparing the limit value set to a floor where the new car call 
is made and the call count of the each car, to thereby select, as 
a candidate car, the car to which the new car call can be 
assigned from among the cars. 
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2 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 A structural diagram illustrating an elevator group 
Supervisory control system according to a first embodiment 
of the present invention. 

FIG. 2 An enlarged view illustrating a hall registration 
device and a display device in the group Supervisory control 
system of FIG. 1. 

FIG. 3 A flow chart illustrating an operation of the group 
supervisory control system of FIG. 1. 

FIG. 4A schematic diagram illustrating how a car moves 
when a new car call is made in an elevator unit of FIG. 1. 
FIG.5An enlarged view illustrating another example of the 

hall registration device and the display device in the elevator 
group Supervisory control system according to the first 
embodiment of the present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

A preferred embodiment of the present invention is 
described below with reference to the drawings. 

First Embodiment 

FIG. 1 is a structural diagram illustrating an elevator group 
Supervisory control system according to a first embodiment 
of the present invention. FIG. 2 is an enlarged view illustrat 
ing a hall registration device 4 and a display device 6 in the 
group Supervisory control system of FIG.1. In the drawings, 
a plurality of elevator units 1 are installed in a multi-story 
building. The elevator units 1 each have a car (not shown) 
which can stop at each floor and an individual car controller 2 
for controlling the movement of the car. Control by the indi 
vidual car controller 2 is Supervised by a group Supervisory 
control system 3, which is shared. In other words, the group 
Supervisory control system3 Supervises the elevator units 1 as 
a group. 
The hall registration device 4 is provided on each floor. The 

hall registration device 4 can selectively place a plurality of 
car calls for moving the car to destination floors different 
from one another. The hall registration device 4 has a plurality 
of hall operation buttons 5 for selecting a destination floor 
from among the floors. The hall operation buttons 5 are each 
marked to identify an individual destination floor. A car call is 
made by operating at least one of the hall operation buttons 5. 
The hall registration device 4 is provided with the display 

device 6. The display device 6 displays a car that has already 
been assigned a car call. The car is displayed via an indicator 
by which the elevator unit 1 is identified. In FIG. 2, the car of 
Elevator A is assigned a car call that has the second floor as the 
destination, the car of Elevator B is assigned a car call that has 
the fourth floor as the destination, and the car of Elevator C is 
assigned a car call that has the seventh floor as the destination. 
The group Supervisory control system 3 includes commu 

nication means 7, traffic flow estimating means 8, simulation 
means 9, limit value setting means 10, count-up means 11, 
candidate car selecting means 12, prediction arithmetic 
means 13, evaluation value calculating means 14, assigned 
car determining means 15, and operation control means 16. 
The communication means 7 performs information com 

munication of the group Supervisory control system 3 with 
the individual car controllers 2, the hall registration devices 4, 
and the display devices 6. 
The traffic flow estimating means 8 estimates for each 

inter-floor travel pattern the amount of passenger transporta 
tion by a car at given time intervals (for example, for every 
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five minutes). Specifically, the traffic flow estimating means 8 
estimates an elevator traffic flow (parameter indicating how 
many passengers move from which floor to which floor) at 
given time intervals. The traffic flow estimation is made based 
on past learned data, changes with time in passenger trans 
portation amount, and the like. As a traffic flow estimation 
method, a method that uses the total passenger count and the 
degree of congestion on a main floor, a method that uses a 
neural net technology, or the like has been conventionally 
known. 
The simulation means 9 simulates car movement based on 

information from the traffic flow estimating means 8. In other 
words, the simulation means 9 performs a simulation in 
which a car is moved based on a traffic flow that is estimated 
by the traffic flow estimating means 8. 

The limit value setting means 10 sets, to each floor, a limit 
value for limiting the count of car calls that can be assigned to 
the same car, based on information from the simulation means 
9. This way, the same limit value is set to all cars on a common 
floor. Further, the count of car calls made on a common floor 
and assigned to the same car does not exceed a limit value that 
is set to this floor. A limit value set to a floor is determined 
separately for each direction in which a car leaving the floor 
can travel. Therefore, to the uppermost floor, a limit value is 
set only for the car lowering direction, to the lowermost floor, 
a limit value is set only for the car raising direction, and, to a 
floor between the uppermost floor and the lowermost floor, a 
limit value is set for each of the car raising direction and the 
car lowering direction, separately. 
The count-up means 11 obtains the call count of each car 

when a new car call is made, based on information about car 
calls that have already been assigned to the car. Specifically, 
the count-up means 11 obtains for each car the count of 
normal stops (total call count) that the car will make if a new 
car call is to be assigned to the car, based on information about 
car calls that have already been assigned to the car. Of the 
obtained normal stop count, a count counted by a given 
method is obtained as the call count. 
The candidate car selecting means 12 selects cars to which 

a new car call can be assigned as candidate cars based on 
information from the limit value setting means 10 and infor 
mation from the count-up means 11. Specifically, the candi 
date car selecting means 12 compares a limit value set to a 
floor where a new car call is made and the call count for each 
car, to thereby select a car whose call count is equal to or 
lower than the limit value as a candidate car. 

Based on a selection result by the candidate car selecting 
means 12, the prediction arithmetic means 13 performs a 
prediction calculation with respect to a parameter (for 
example, predicted time of arrival on the destination floor) 
related to the operation of the elevator units 1 that have 
candidate cars. The prediction calculation by the prediction 
arithmetic means 13 is performed by a known method for 
each of the cars for the case where the new car call is assigned 
to the car and for the case where the new car call is not 
assigned to the car, separately. 

Based on a calculation result by the prediction arithmetic 
means 13, the evaluation value calculating means 14 per 
forms a calculation for each candidate car with respect to a 
plurality of types of evaluation item. Examples of the evalu 
ation items include the evaluation of a predicted call response 
waiting time and the evaluation of a predicted riding time to 
reach the destination floor. 

Based on information from the evaluation value calculat 
ing means 14, the assigned car determining means 15 deter 
mines as an assigned car a candidate car that is evaluated 
comprehensively on the evaluation items as the best, and 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
issues an assignment instruction for assigning the new car call 
to the determined assigned car. 
The operation control means 16 controls the operation of 

each elevator unit 1 based on an assignment instruction from 
the assigned car determining means 15. 
The group supervisory control system 3 is built from a 

computer that includes a computing unit (CPU), a memory 
unit (ROM, RAM, and the like), and a signal input/output 
unit. The functions of the communication means 7, the traffic 
flow estimating means 8, the simulation means 9, the limit 
value setting means 10, the count-up means 11, the candidate 
car selecting means 12, the prediction arithmetic means 13, 
the evaluation value calculating means 14, the assigned car 
determining means 15, and the operation control means 16 
are implemented by the computer of the group Supervisory 
control system 3. Specifically, the memory unit of the com 
puter stores programs for implementing the functions of the 
communication means 7, the traffic flow estimating means 8, 
the simulation means 9, the limit value setting means 10, the 
count-up means 11, the candidate car selecting means 12, the 
prediction arithmetic means 13, the evaluation value calcu 
lating means 14, the assigned car determining means 15, and 
the operation control means 16. The computing unit executes 
computing relevant to the functions of the group Supervisory 
control system 3 based on the programs stored in the memory 
unit. 
The operation of the group Supervisory control system 3 is 

described next. FIG.3 is a flow chart illustrating the operation 
of the group supervisory control system 3 of FIG. 1. As 
illustrated in the drawing, in the group Supervisory control 
system 3, a traffic flow estimation is made at given time 
intervals (for example, for every five minutes) by the traffic 
flow estimating means 8 (S101). Once the traffic flow is 
estimated, a limit value for limiting the count of car calls is set 
for each floor separately based on the estimated traffic flow. 
To the uppermost floor, a limit value for the car lowering 
direction alone is set, to the lowermost floor, a limit value for 
the car raising direction alone is set, and, to a floor between 
the uppermost floor and the lowermost floor, a limit value is 
set for each of the car raising direction and the car lowering 
direction, separately. The limit values are set by the limit 
value setting means 10 (S102). 
When a new car call is made (S110), first, a total call count 

that a car will have if the new car call is to be assigned to the 
car is obtained for each car. The total call count is the number 
of times a car makes normal stops after the car leaves a floor 
where a new car call has been made. Thereafter, a call count 
is calculated from the total call count by a given method, 
which is described later. The call count is calculated by the 
count-up means 11 (S111). 

Thereafter, the candidate car selecting means 12 compares 
a limit value set to the floor where the new car call has been 
made and the call count of each car. The candidate car select 
ing means 12 then determines whether or not a car whose call 
count is equal to or lower than the limit value is found among 
the cars (S112). 

In the case where the call count of every car is higher than 
the limit value, the limit value is relaxed by raising the limit 
value to a higher numerical value (S113). Thereafter, the 
determination as to the presence/absence of a car whose call 
count is equal to or lower than the limit value (S112) and the 
limit value relaxation (S113) are repeated until a car whose 
call count is equal to or lower than the limit value is found. 
When a car whose call count is equal to or lower than the 

limit value is found, the candidate car selecting means 12 
picks every car whose call count is equal to or lower than the 
limit value as a candidate car (S114). 
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For every candidate car, a prediction calculation with 
respect to, for example, the predicted time of arrival on the 
destination floor is then performed by the prediction arith 
metic means 13 (S115). The prediction calculation is per 
formed for the case where the candidate car is assigned the 
new car call and for the case where the candidate car is not 
assigned the new car call, separately. 

Thereafter, based on results of the prediction calculation 
for the candidate cars, the evaluation value calculating means 
14 performs an evaluation value calculation with respect to 
various evaluation items (for example, evaluation of a pre 
dicted waiting time and evaluation of a predicted riding time) 
(S116). 
A candidate car that comprehensively has the best evalua 

tion values is then determined as an assigned car by the 
assigned car determining means 15 (S.117). An instruction for 
assigning the determined assigned car is thus output from the 
group supervisory control system 3 (S118). 
A method of setting a limit value is described next. Here, 

two types of setting method are described. 
A first limit value setting method is a method in which each 

floor is classified as one of a busy floor and a general floor 
(non-busy floor), and a limit value Na is set to busy floors 
whereas a limit value Nb is set to general floors. Accordingly, 
the first setting method has only two numerical values Na and 
Nb as limit values set to the respective floors. In this example, 
whether a floor is a busy floor or a general floor is chosen 
based on a simulation result by the simulation means 9. 

The choice between a busy floor and a general floor for 
each floor and numerical values set as limit values to busy 
floors and general floors may be determined in advance 
according to traffic patterns. For example, the first floor (low 
ermost floor)alone is determined as a busy floor during morn 
ing rush hours whereas all floors in other time Zones than 
morning rush hours and any other floor than the first floor in 
morning rush hours are determined as general floors, and for 
example, the limit value Na5 is set to the busy floor whereas 
the limit value Nb-8 is set to the general floors. 
A second limit value setting method is a method in which 

a limit value is set to each floor separately according to the 
position of the floor in relation to the uppermost floor and in 
relation to the lowermost floor. For example, a limit value set 
to each floor for the car raising direction may be calculated by 
Expression (1) whereas a limit value set to each floor for the 
car lowering direction may be calculated by Expression (2). 

Limit value=(count of floors from the uppermost floor 
to the floor in question)f(car count)xNc (1) 

Limit value=(count of floors from the lowermost floor 
to the floor in question)f(car count)xNd (2) 

Here, Nc denotes a coefficient for the raising direction and 
Nd denotes a coefficient for the lowering direction. The coef 
ficients Nc and Nd may be determined based on simulation 
results by the simulation means 9, or may be determined in 
advance according to traffic patterns. 
A method of calculating the call count (given method) is 

described next. Here, two types of calculation method are 
described. 
A first call count calculation method is a method that bases 

the calculation on assignment information of each car with 
respect to only car calls placed from a floor where a new car 
call is made. For example, when the car of Elevator A is 
already assigned a car call that has been made on the fourth 
floor with the sixth floor as the destination, and is further 
assigned a new car call which is made on the common fourth 
floor with the seventh floor as the destination, the call count of 
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6 
the car of Elevator A is 2. In short, the call count of each car 
is obtained by only counting for each car how many car calls 
placed from a floor where a new car call is made are assigned 
to the car, even when there are car calls placed from other 
floors than the floor where the new car call is made. 
A second call count calculation method is a method in 

which the calculation is made by predicting how many times 
a car stops since the car leaves a floor where the new car call 
is made until the moving direction of the car is reversed. For 
example, as illustrated in FIG.4, when a car 21 of Elevator A 
is already assigned a car call that has been made on the sixth 
floor with the twelfth floor as the destination, and is further 
assigned a new car call which is made on the first floor with 
the eleventh floor as the destination, the car 21 of Elevator A 
first travels to the first floor where the new car call is made 
and, after leaving the first floor until starting to reverse the 
moving direction, stops normally at three floors of the sixth 
floor, the eleventh floor, and the twelfth floor. The call count 
of the car of Elevator A is 3 in this case. 
Which of the first and second calculation methods is to be 

chosen as the method of calculating the call count is deter 
mined according to the use or traffic of the building, for 
example. 

In the thus structured elevator group Supervisory control 
system 3, a limit value is set for each floor separately and, 
when a new car call is made, a call count is calculated for each 
car. Then, whether or not the new car call can be assigned is 
determined for each car by comparing a limit value set to a 
floor where the new car call is made and the call count of the 
car. Car call concentration in which many car calls are 
assigned to one common car can thus be prevented. Accord 
ingly, the count of destination floors can be evened out among 
the cars, and the count of stops can be reduced for each car. 
This improves the overall operation efficiency of the elevator 
units 1. 

In addition, a limit value is set for each floor separately by 
estimating the traffic flow in the building at given time inter 
vals and simulating car movement based on the traffic flow. 
Therefore, a limit value suited to the time Zone can be set, and 
the overall operation efficiency of the elevator units 1 is 
improved even more. 

In addition, a call count is obtained based on assignment 
information of each car with respect to only car calls placed 
from a floor where a new car call is made. Passengers on the 
floor where the new car call is made can thus be dispersed 
among cars according to their destination floors. Therefore, 
even when the floor where the new car call is made is a busy 
floor, each car can avoid being packed to its full capacity. 
Moreover, because the count of stops is reduced for each car, 
the passenger riding time can be cut short. 

In addition, a call count is calculated by predicting how 
many times a car stops since the car leaves a floor where a new 
car call is made until the moving direction of the car is 
reversed, and the operation efficiency at an up peak or a down 
peak can therefore be improved. 

In the example described above, each hall operation button 
5 corresponds to a destination floor, and a car that has been 
assigned is displayed (display of the elevator unit 1) next to 
the hall operation button 5. Alternatively, the hall registration 
device 4 may be provided with a plurality of numerical keys 
22 as illustrated in FIG. 5, and a car that has been assigned and 
a destination floor associated with this car are displayed 
together on the display device 6. In this case, the numerical 
keys 22 each display the number 0 or one of the numbers 1 to 
9 or, if there is a basement, the symbol B (symbol indicating 
a basement). A car call is made by specifying a destination 
floor through the manipulation of the numerical keys 22. 
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The invention claimed is: 
1. An elevator group Supervisory control system that group 

Supervises a plurality of elevator units each having a car that 
can stop at a plurality of floors, 

the plurality of floors each being provided with: 
a hall registration device that places a plurality of car 

calls for moving the car to destination floors different 
from one another, and 

a display device that displays the car that has been 
assigned the plurality of car calls, 

the elevator group Supervisory control system comprising: 
limit value setting means for individually setting, for 

each of the plurality offloors, a limit value for limiting 
a count of the plurality of car calls that can be assigned 
to the same car; 

count-up means for obtaining, when a new car call is 
made, a call count of the each car by a given method, 
based on information about the plurality of car calls 
that have been assigned to the car, and 

candidate car selecting means for comparing the limit 
value set to a floor where the new car call is made and 
the call count of the each car, to thereby select, as a 
candidate car, the car to which the new car call can be 
assigned from among the cars. 

2. An elevator group Supervisory control system according 
to claim 1, further comprising: 

traffic flow estimating means forestimating, for each inter 
floor travel pattern, an amount of passenger transporta 
tion by the car at given time intervals; and 

simulation means for performing a simulation about move 
ment of the car based on information from the traffic 
flow estimating means, 

wherein the limit value setting means sets the limit value 
for the each of the plurality of floors separately based on 
information from the simulation means. 
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3. An elevator group Supervisory control system according 

to claim 1, wherein the call count is obtained based on the 
information about the plurality of car calls that have been 
assigned to the car, the plurality of car calls being placed from 
only the floor where the new car call is made. 

4. An elevator group Supervisory control system according 
to claim 1, wherein the call count is obtained by predicting 
how many times the car stops since the car leaves the floor 
where the new car call is made until the car starts moving in 
an opposite direction, based on the information about the 
plurality of car calls that have been assigned to the car, the 
plurality of car calls being placed from the each of the plu 
rality of floors separately. 

5. An elevator group Supervisory control system according 
to claim 2, wherein the call count is obtained based on the 
information about the plurality of car calls that have been 
assigned to the car, the plurality of car calls being placed from 
only the floor where the new car call is made. 

6. An elevator group Supervisory control system according 
to claim 2, wherein the call count is obtained by predicting 
how many times the car stops since the car leaves the floor 
where the new car call is made until the car starts moving in 
an opposite direction, based on the information about the 
plurality of car calls that have been assigned to the car, the 
plurality of car calls being placed from the each of the plu 
rality of floors separately. 

7. An elevator group Supervisory control system according 
to claim 1, wherein traffic flow estimation is performed at 
given time intervals. 

8. An elevator group Supervisory control system according 
to claim 7, wherein the limit value for limiting the plurality of 
car calls is set based on the estimated traffic flow. 

9. An elevator group supervisory control system according 
to claim 1, wherein the limit value set to a floor is determined 
separately for each direction in which a car leaving the floor 
can travel. 


